INTRODUCTION
Psychological science has much to contribute to enhancing teaching and learning in both regular education and gifted education classrooms. Teaching and learning are intricately linked to social and behavioral factors of human development, including cognition, motivation, social interaction, and communication. Psychological science can also provide key insights on effective instruction, classroom environments that promote learning, and appropriate use of assessment, including data, tests, and measurement, as well as research methods that inform the practice of serving gifted students. We present here a gifted education supplement to a list of the most important principles from psychology-the "Top 20"-that would be of greatest use in the context of preK-12 classroom teaching and learning, as well as the implications of each principle as applied to classroom practices for gifted students. Each principle is named and described, relevant supporting literature is provided, and its relevance for the gifted classroom is discussed.
The work of identifying and translating psychological principles for use by preK-12 practitioners was originally conducted by a coalition of psychologists, known as the Coalition for Psychology in Schools and Education, which is supported by the American Psychological Association (APA). The current version expanded the document to add information for the gifted education context. The coalition was an ideal group for translating psychological science for classroom use because its members collectively represent a wide spectrum of subdisciplines in psychology, including evaluation, measurement, and statistics; developmental psychology; personality and social psychology; the psychology of aesthetics, creativity, and the arts; consulting psychology; educational psychology; school psychology; counseling psychology; community psychology; psychology of women; media psychology and technology; group psychology and group psychotherapy; psychological study of men and masculinity; and clinical child and adolescent psychology.
Also involved in the coalition were psychologists representing communities of educators and scientists, as well as specialists in ethnic minority affairs; testing and assessment; teachers of psychology in secondary schools; children, youth, and families; and psychology honor societies. Coalition members are employed in K-12 schools and in colleges and universities in education, liberal arts, and science divisions. Some members are in independent practice. All hold expertise in psychology's application to early childhood, elementary, secondary, or special education.
The coalition specifically, and APA generally, has been putting psychological science to work for preK-12 education for over a decade. There are many modules and white papers for teachers on the APA website (http:// www.apa.org/ed/schools/index.aspx). The Top 20 project was modeled after APA's earlier effort to identify Learner-Centered Psychological Principles (1997) . This initiative updates and broadens those principles.
We present here the most important principles from psychology as identified by the Coalition for Psychology in Schools and Education-the Top 20-that would be of greatest use in the context of preK-12 classroom teaching and learning with gifted children and youth. The field of gifted education has not come to any resolution about universal definitions of giftedness, talent, and creativity and how they should be measured. This made our task much more difficult. Which students are considered gifted, talented, or creative varies based on local or state policy. Different schools use different identification criteria and cutoffs. Moreover, some schools identify students on the basis of specific do-Introduction mains (e.g., math, language arts), whereas others identify more holistically. Such identification differences can play a distinct role in which advice and types of services are appropriate. For ease of readership, we use the term gifted throughout the document to stand more generally for gifted, talented, and creative. Given the lack of consensus on definitions, the scholars participating in this project relied to the best of their ability on the most rigorous research available. Most important, gifted children, like all children, are best taught when the Top 20 principles included in this document are in place and supported by the administration and faculty.
We encourage consideration and practice of the Top 20 throughout all teacher preparation programs and gifted education licensure to ensure a solid foundation of psychological knowledge in preK-12 instruction of gifted students.
Note: A short reference section is included at the end of each principle. A "+" appears before each reference that was added specifically for this gifted education supplement.
METHOD
The method to derive the Top 20 principles was as follows. The coalition, operating in the mode of a National Institutes of Health consensus panel, engaged in a series of activities. First, each member was asked to identify two constructs or "kernels" (Embry & Biglan, 2008 ) from psychology thought to be most essential for facilitating successful classroom teaching and learning. This process led to the identification of approximately 45 kernels/principles.
Next, steps were taken to categorize, validate, and consolidate these principles. The first step was to cluster the 45 principles according to key domains of classroom application (e.g., How do students think and learn?). This was conducted in an iterative process across several meetings of the coalition.
Second, a validation procedure for the 45 principles was undertaken. Several national blueprint publications related to teaching were analyzed to assess whether each of these principles also had been identified by the broader community of educators as critical to teacher practice. Cross-checking analyses were conducted on APA's standards for high school curriculum in psychology; the PRAXIS Principles of Learning and Teaching examination from the Educational Testing Service; documents from the National Council for the Accreditation of Teacher Education; the InTASC (the Interstate Teacher Assessment and Support Consortium) standards; a popular educational psychology textbook; and the National Association of School Psychologists' Blueprint for Training and Practice. These documents were searched for evidence of what teachers were expected to know or be able to do and whether these expectations could be linked to the principles that the coalition had identified. There was support for all principles in one or more documents. Hence, all were retained for the next step in the validation process.
To identify the most important of the 45 principles/ kernels, the coalition used a modified Delphi process (modeled after the Institute of Medicine's report Improving Medical Education: Enhancing the Behavioral and Social Science Content of Medical School Curricula) . Using a scale system, four coalition members rated each of the principles and assigned each a high, medium, or low priority score (1-3). Mean scores for each item were calculated. On the basis of the mean scores, low-priority principles were discarded, leaving 22 principles. These were then analyzed for their relation to each other and were synthesized into the final 20 presented here.
These Top 20 were then placed into five areas of psychological functioning. The first eight principles relate to cognition and learning and address the question How do students think and learn? The next four (9-12) discuss the question What motivates students? The following three (13) (14) (15) pertain to the social context and emotional dimensions that affect learning and focus on the question Why are social context, interpersonal relationships, and emotional well-being important to student learning? The next two principles (16) (17) relate to how context can affect learning and address the question How can the classroom best be managed? Finally, the last three principles (18) (19) (20) examine the question How can teachers can assess student progress?
The gifted education community was informally surveyed to see if it might be useful to have a supplemental version that addressed the 20 principles with respect to gifted students. The response was very positive. Thus, a panel of gifted education experts with expertise relevant to each of the principles was established to update and expand each principle to incorporate relevant evidence on gifted education practices. How do students think and learn?
REFERENCES
PRINCIPLE 1 Students' beliefs or perceptions about intelligence and ability affect their cognitive functioning and learning.
EXPLANATION
Students who believe intelligence is malleable and not fixed are more likely to adhere to an "incremental" or "growth" mindset about intelligence. Those who hold the opposite view, that intelligence is a fixed trait, tend to adhere to the "entity" theory of intelligence. Students holding to the latter view focus on performance goals and believe they continually need to demonstrate and prove their intelligence, making them more hesitant to take on highly challenging tasks and more vulnerable to negative feedback than students holding an incremental view. Students with an incremental mindset generally focus on learning goals and are more willing to engage in challenging tasks in an effort to test and expand (as opposed to prove) their intelligence or ability. Hence, they rebound more easily from negative feedback and failure. Accordingly, students who believe that intelligence and ability can be enhanced tend to perform better on a variety of cognitive tasks and in problem-solving situations.
In keeping with this principle, research has shown that gifted students are more likely to attribute failure to not working hard enough rather than to their lack of ability. When they do experience success, it is because they are generally more able to self-regulate, access cognitive-learning strategies, and apply what they have previously learned to new tasks, problems, and processes. In one sample, gifted children who had a high degree of creative self-efficacy (i.e., a belief in their own ability to be creative) were more likely to hold positive beliefs and mindsets about their general ability and consequently engage in different types of learning situations in and outside of school. Some research indicates that gifted children see a relationship between intelligence and giftedness but attribute the meaning of these terms to two different mindsets; students were more likely to view intelligence as malleable and giftedness as a "fixed" trait.
One evidence-based approach to fostering a growth mindset is framed in terms of the attributions that teachers assign to student performances. When students experience failure, they are likely to ask why. The answer to that "why" question is a causal attribution. Students cope better when they attribute failure to lack of effort rather than to low ability because the former is unstable (effort fluctuates over time) and controllable (students can generally try harder if they want to). Attributing failure to lack of effort or other unstable and controllable causes, such as poor choice of strategy, allows the student to maintain hope that things can be different in the future and performance improved.
Gifted students are likely, but not always, to attribute failure to a lack of effort rather than question their ability. When students believe their performance can be improved, they are acquiring a growth mindset that can bring to bear motivation and persistence when they encounter challenging problems or material. In cases of underachievement, gifted children experience difficulties with motivation and task commitment. In these cases, if a teacher can determine how a student interprets his or her ability (fixed or incremental), the teacher can support or reestablish a positive mindset by differentiating processes to influence motivation and task commitment.
RELEVANCE FOR TEACHERS
Teachers can foster students' beliefs that their intelligence and ability can be developed through effort and experiences that foster higher motivation, aspirations, and achievement. There are a variety of ways in which teachers can support such student beliefs in a growth mindset.
TOP 20 PRINCIPLES
TOP 20 PRINCIPLES How do students think and learn?
For gifted students, giving them a sense of control over their learning process by using such strategies as problem-based and discovery learning and independent study can promote several kinds of learning outcomes simultaneously-collaboration, problem solving, and flexible thinking.
• When a task is easy (gifted students encounter this frequently), it is especially important for teachers to avoid generating ability-based attributions. When teachers praise a student by saying "You're so smart" after the student has finished a task or quickly figured out an answer to a relatively unchallenging problem, the teacher may inadvertently encourage that student to associate smartness with speed and lack of effort. Gifted students often have a strong capacity for recall, so these associations can become problematic when students are later presented with more challenging material or tasks that require more time, effort, and/or the use of different approaches.
• When presenting students with challenging materials and tasks, teachers may want to be aware of situations in which students expend minimal, modest, or incomplete effort. This self-handicapping may reflect a student's fear of embarrassment or failure ("If I don't even try, people will not think I'm dumb if I fail"). This dynamic comes into play with gifted children who have perfectionistic tendencies, meaning they are likely to take risks in situations in which they are sure they can excel. It is important to reward reflective thinking as much as speed of recall. Gifted students who are underachieving may display tendencies of learned helplessness or may, in the case of "twice-exceptional" students (gifted students with learning, developmental, behavioral, or emotional disability), have deficits that suggest they will not engage in a task when they may actually lack some of the key skills necessary to complete a task. In those cases, helping students find good ways to "scaffold" so they can learn a new skill or compensate for a weakness can help them overcome insecurity related to intellectual risk taking.
• Because young gifted children may have a tendency to expect everything will be easy to learn and/or do based on early mastery and academic success, maintaining consistent responses to success and to failure will support constructive risk taking as content and skills become more challenging.
• Research has shown that when teachers are consistent in their offer of help to all students and communicate mild and constructive criticism following failure, students are more likely to attribute their failure to lack of effort and to believe their teachers have high expectations that they will do better in the future.
For the best impact, instead of giving compliments and sympathy, focus on improving behavior by modeling and offering constructive criticism to better highlight what students are doing well and where they can improve. Attribution principles, which are intricately linked to mindset, help explain how some well-intentioned teacher behaviors may have unexpected, or even negative, effects on students' beliefs about their own abilities. For gifted students, it is important to determine when a student needs good critical feedback, modeling, practice, introspection, or freedom to elaborate on a point of interest.
REFERENCES
Aronson, J., Fried, C. & Good, C. (2002 1 Empirical evidence indicates that "overlearning" does not increase the achievement of high-ability students. For example, a student who knows the purposes and functions of various parts of speech or a student who knows how to perform long division will not benefit from repeated instruction on these topics. In fact, being presented with content already understood and mastered results in negative student outcomes, such as disengagement, boredom, sloppy work, frustration, and negative attitudes toward school.
Some evidence suggests that gifted learners tend to have more elaborately organized knowledge bases, encode information more efficiently, have more information-processing strategies on hand, and can apply problem-solving strategies more quickly than others. These unique academic needs deserve to be addressed equitably in school; however, evidence suggests that this kind of modification occurs quite infrequently in general classrooms. Educational and psychological researchers have learned that optimal learning occurs when there is a match between the challenge level of the learning task and skill level of the learner, sometimes referred to as the zone of proximal development concept.
Teachers can gain an understanding of students' current level of mastery of course content by administering preassessments prior to instruction on a topic, using that information to document what students already know about a topic and eliminating instruction on already mastered material, and then providing appropriate and challenging instruction. This process is often referred to as curriculum compacting. Learning as conceptual growth occurs when student knowledge is consistent with material to be learned. Conceptual change is required when student knowledge is inconsistent or erroneous with respect to correct information. In these cases, students' knowledge consists of "misconceptions" or "alternative conceptions." Many common misconceptions are held by both students and adults, particularly in subjects such as mathematics and science.
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When the baseline assessment shows students to be harboring misconceptions, learning will require conceptual change-that is, revision or transformation of student knowledge. Achieving conceptual change in students is far more challenging for teachers than inducing conceptual growth because misconceptions tend to be entrenched in reasoning and resistant to change. Students, like anyone, can be reluctant to alter their thinking, because it is familiar to them. Also, students are generally unaware that their concepts are erroneous and hence believe them to be correct.
RELEVANCE FOR TEACHERS
Teachers are instrumental in assessing what gifted students already know and providing them with opportunities to learn new material, challenge misconceptions, and acquire new skills:
• To determine the academic readiness of students, teachers should administer preassessments, which can take a variety of formats, such as quizzes, performance tasks, production of concept maps, etc.
• Teachers should analyze preassessment information to determine what students already know and still need to know. They can also use this information to determine if students have misconceptions about material and if conceptual change is needed.
• Using preassessment information as well as information about students' interests and learning preferences, teachers can design new learning experiences for students that are challenging and appropriate for increasing students' conceptual growth.
• Teachers can be assured that increasing the pace for student learning, while providing careful monitoring, results in greater student achievement.
• Bringing about conceptual change requires teachers' use of specific instructional strategies. Many of these entail methods that precipitate cognitive conflict or dissonance in the minds of students by helping make them aware of the discrepancy between their own thinking and correct curricular material or concepts. Contextualist views of cognitive development are particularly relevant for understanding and promoting accelerated cognitive growth and learning among students with advanced academic abilities and/or achievement (i.e., those who are performing or have the potential to perform at higher levels than their age or grade might typically predict). For these students, optimal cognitive and talent development depends on providing them with access to appropriately challenging content and to significant others who share their interests and abilities and can stimulate them intellectually. Research supports the efficacy of accelerative strategies and exposure to deep curricula in topic areas outside the regular curriculum to foster talent development among high-ability students, as well as the significant role that interaction with intellectual peers can play. It is important to note that cognitive abilities can be asynchronous (i.e., giftedness can be exhibited within a single domain and not carry over to the same extent to other domains or to noncognitive development). Individuals who vary in their abilities from domain to domain support the concept that it is not possible to place them within a single stage of cognitive development overall.
In sum, students are capable of higher level thinking and behavior when: (a) there is some biological base (early competency) for knowledge in the domain, (b) they already have some familiarity or expertise with a knowledge domain, (c) they are able to interact with more capable others and challenging materials, and (d) they are placed in sociocultural contexts with which they are familiar through experience. Conversely, when children are not familiar with a particular knowledge domain, not challenged by the interpersonal context or learning materials, or find the context of learning to be too unfamiliar, their reasoning may be less sophisticated and they may fail to achieve their full potential.
Teachers should not assume that age or grade are the best determinants of what their students are capable of learning when making decisions about what material to present to them, particularly for students with advanced abilities or achievement levels. Instead, they should evaluate their students' domain-specific cognitive reasoning abilities, relevant content knowledge, and social and emotional needs and adjust content and the context in which it is presented accordingly. Teachers are encouraged to consider the following strategies to promote the learning and talent development of gifted students and to maximize the growth of their reasoning abilities:
• Use assessments to measure reasoning abilities and content knowledge before determining appropriate instructional levels. For students who perform near the ceiling on in-grade-level tests, use above-grade-level tests to assess the full extent of their knowledge and reasoning abilities.
• Recognize that high ability and/or advanced achievement can be domain specific, which means that identification of giftedness should be within specific domains and there should not be an expectation of exceptional performance in all areas to qualify for higher level differentiated instruction in areas of strength.
• Present content pitched at a moderate distance from students' current levels of functioning. New material should not repeat skills already mastered (thus pretesting is recommended) nor be too easily and quickly understood, but it should also not be so complex as to be out of range of understanding.
• Evaluate the pace at which content is presented. Students with advanced reasoning abilities in a subject (e.g., mathematics) may lack advanced content knowledge due to lack of prior exposure, but they may be able to master it in much less time than other students and should be given the opportunity to move at their own pace.
• Encourage the development of students' critical thinking and reasoning abilities by providing challenging opportunities for solving complex problems, particularly in knowledge domains in which students already have substantial knowledge.
• Provide students with project-based, cooperative, and situated learning opportunities to encourage innovation, creative thinking, practical skills, and social development.
• Recognize the extent to which students' social interaction within the classroom can influence cognitive development. Thus, teachers should encourage discussion, discourse, and debate that provoke thinking.
• Ensure that gifted students have opportunities to interact with other students who are at or above their cognitive reasoning and knowledge levels, whether in small groups within a heterogeneous classroom, in classes for high-ability students, or in other learning environments.
• Make students aware of, and facilitate access to, opportunities to extend their learning and to meet intellectual peers outside of the classroom. Depending on students' interests and available resources, these might include such extracurricular options as competitions, summer programs, online courses, internships, and research experiences.
• Provide students who have the reasoning abilities and the potential to excel beyond their age peers but who lack background knowledge with opportunities to fill gaps in their knowledge base and to move ahead in intellectually stimulating environments.
• Understand that students with exceptionally advanced cognitive abilities may not be similarly advanced socially and emotionally. This may impede continued cognitive development and affect educational decision making. Such students may need help with social skills development or require counseling.
• Help students whose background experiences have not familiarized them with schooling practices in their new home country adjust to the culture of the classrooms in which they are now placed.
PRINCIPLE 4
Learning is based on context, so generalizing learning to new contexts is not spontaneous but instead needs to be facilitated.
EXPLANATION
Learning occurs in context. Contexts can consist of one or more subject-matter domains (e.g., science), specific tasks/problems (e.g., a real-world problem to solve), social interactions (e.g., caretaking routines of a parent and child), and situational/physical settings (e.g., home, classrooms, museums, labs, online). For learning to be more effective or powerful, it needs to generalize to new contexts and situations. Transfer or generalization of knowledge and skills is not spontaneous or automatic for most students.
It becomes progressively more difficult for all students the more dissimilar the new context is from the original learning context. Transfer of knowledge should be facilitated, supported, and assessed given that the ability to transfer is an important indicator of the quality of student learning-its depth, adaptability, and flexibility.
By using more sophisticated strategies for learning, thinking, and problem solving than others their age, gifted students are more likely to spontaneously apply their knowledge in contexts quite different from those in which it was learned. This flexibility is the result of superior metacognitive skills and meta-memory. Gifted learners are able to use what they know more efficiently by seeking and recognizing what they already know that is relevant to unfamiliar tasks. They see connections when their peers do not, although their peers have the same knowledge. This ability to use previously learned knowledge and skills in unfamiliar tasks contributes to the rapid pace of gifted students' learning. Like their same-age peers, they can learn more and better ways to transfer and generalize, but peers will need more and different instruction, support, and practice.
RELEVANCE FOR TEACHERS
Teachers can support student transfer of knowledge and skills across contexts-from highly similar to highly dissimilar contexts. The nature and extent of the support and practice needed for students to learn to transfer and generalize will vary depending on the degree of similarity between the contexts and the ability of the learners. For example, compared to their peers, gifted students will need less assistance, less specific instruction, and less practice to apply previously learned metacognitive skills to different tasks in different subject areas. Because their learning differs from that of others their age, gifted students should work with others who share their abilities whenever possible to optimize their growth. Developing gifted students' transfer and generalization is best done by having them engage in activities that do the following:
• Include and build on students' prior knowledge and strengths. Make connections between what students know and what is to be learned.
• Provide opportunities for students to learn content in multiple contexts.
• Have students compare and contrast contexts, describing contextual similarities that will help them determine when and how to use what they know.
• Organize learning around complex underlying concepts, principles, and strategies for self-regulated learning within and across domains so it is easier to retrieve and apply in varied circumstances. Promote learning by understanding rather than focusing on surface-level information in a learning situation or by memorizing specific details. Like experts, gifted students need to organize facts around general principles. For example, while physics experts approach problem solving by way of major principles or laws that apply to the problem, novices focus on the equations and plugging numbers into these formulas.
• Apply learning to the real world. Encourage and expect students to notice and find applications of their knowledge beyond the classroom (e.g., using multiplication and division to understand the cost of purchases in a store) and help them draw on their past experiences when trying to understand academic principles. Teachers can do this frequently in multiple contexts so transfer is a part of their regular learning routine. Teachers should accommodate differences in the nature and extent of assistance individual students need. For exam-ple, some students may not spontaneously recognize the relevance of their learning about solving division problems unless it is applied to computing gas mileage in a real-world context while others will need only a subtle hint to see it.
• Scaffold transfer and generalization initially by guiding it, gradually reducing the teacher's role, encouraging students to take responsibility for these actions over time until they have internalized them, and use them automatically. Examples include:
• Encouraging students to share similarities they notice across contexts and discuss how they might inform their learning.
• With classmates, constructing routines and strategies they can use to know when, how, and why to generalize their learning. This will be most effective when high-ability learners do this together rather than in mixed-ability settings.
• Modeling transfer and generalization. Teachers can think aloud to externalize and demonstrate the types of self-awareness and thinking that are involved in transfer expertise.
• Solve challenging, complex, real-world problems. Over time, design a series of activities for learning that will give gifted students opportunities to apply their learning and see its relevance. The likelihood that learning will be applied beyond school increases with the authenticity of the problems. Sustained, inquiry-based learning experiences (project-, problem-, or design-based) addressing authentic problems offer high-ability learners the opportunities they need to flexibly apply and extend their knowledge and skills. Nongifted peers also benefit from these experiences but will need more time and support. These activities should include opportunities to:
• Activate prior knowledge in discussions in which students identify relevant information and skills they have already learned and seek connections with the task.
• Reflect on similarities in what and how they are learning across tasks. Focus on connections and activities that can trigger transfer in the future.
• Assess transfer. Require gifted students to demonstrate the flexibility of their knowledge across contexts (subjects, tasks, interactions, and settings). High-ability learners can be expected to find more abstract and sophisticated connections and applications than their peers. Provide feedback that will enable them to enhance the depth, adaptability, and flexibility of their learning in the future. PRINCIPLE 5 Acquiring longterm knowledge and skill is largely dependent on practice.
EXPLANATION
What people know (their knowledge base) is stored in long-term memory. Most information, particularly when related to either academic content or highly skilled activities (e.g., sports, artistic endeavors such as playing a musical instrument), must be processed in some way before being saved in long-term memory. At any given moment, students experience an enormous amount of stimuli in the environment, but only a small portion is further processed in the form of attention and encoding, ultimately moving into a time-constrained and limited capacity memory-storage area known as short-term or working memory.
To be retained more permanently, information must be transferred into long-term memory, which by definition is of relatively long duration (e.g., decades), has very large capacity, and is highly organized (e.g., categorized). The transfer of information from shortterm to long-term memory is accomplished through different strategies, and practice is key to this transfer process.
3 Intelligence and talent provide the grounding for more efficient and effective use of instruction and practice. That is, many gifted students are capable of capitalizing on efficient knowledge acquisition and develop innovative mechanisms for encoding new information, retrieving knowledge, and applying skills. However, talent undeveloped by practice and rehearsal is not sufficient for acquiring expertise.
Studies comparing the performance of experts and novices have uncovered important distinctions between deliberate practice and other activities, such as "drill and kill" repetition. Rote repetition-simply repeating a task-will not by itself improve performance or longterm retention of content. Instead, deliberate practice involves attention, rehearsal, and repetition over time and leads to new knowledge or skills that can later be developed into more complex knowledge and skills. Some research has shown limited impact of deliberate practice in education, but such studies often rely on course grades and time spent on homework, two factors that are often poor indicators of success for gifted students (because typical course material may not require much effort to succeed).
Overall, evidence demonstrates that learning is improved in at least five ways through rehearsal and deliberate practice: (a) the likelihood that learning will be long term and retrievable is increased; (b) students' ability to apply elements of knowledge automatically and without reflection is enhanced; (c) skills that become automatic free up students' cognitive resources for learning more challenging tasks; (d) transfer of practiced skills to new and more complex problems is increased; and (e) gains often bring about motivation for more learning. The fact that gifted students often learn basic tasks more easily and quickly can reinforce their motivation for learning by allowing them to achieve automaticity with less effort. However, higher stages of skill and knowledge acquisition will inevitably require practice, concentration, and targeted experiences. This process cannot be avoided.
RELEVANCE FOR TEACHERS
Student practice can be elicited and encouraged by teachers in a variety of ways. Because practice requires intense, focused effort, students may not find it inherently enjoyable; therefore, teachers need to encourage students to practice by pointing out that expending effort leads to automaticity of basic skills and knowledge and easier access to far more interesting and creative opportunities. Teachers can motivate students by sharing examples of practice to automaticity such as driving a manual transmission car, learning a new language to fluency, playing a musical instrument, typing on a computer without looking, or mastering multiplication tables.
Unrealistic or poorly designed practice problems may increase students' frustration and decrease their motivation to attempt future practice problems. Similarly, simply giving "more of the same" work to gifted students does not necessarily constitute practice, especially if they have already mastered the material. Providing students with opportunities to apply what they know may be more fruitful. Effective methods of implementing practice in the classroom include:
• Using reviews and tests (practice testing) for mastery of basic skills and knowledge that are essential to gaining access to higher level activities. The value of testing or any kind of practice exercise is enhanced by conducting them at spaced intervals (distributive practice) and giving them frequently.
Brief tests with open-ended questions are particularly effective because they require that students not only recall information from long-term memory but also generate new information from that retrieval.
• Providing students with a schedule of repeated opportunities (interleaved practice) to rehearse and transfer skills or content by practicing with tasks that are increasingly dissimilar to the target task or using several methods to approach the same task.
• Designing tasks with students' existing knowledge in mind (see Principle 2).
• Keeping the students' "eye on the prize" of gaining access to more enjoyable and creative work once mastery is achieved.
Gifted students may have uneven profiles of ability, and practice levels and amounts of practice need to be adjusted according to their abilities and interests. Gifted students, like all students, must practice to acquire knowledge and skills they have not mastered (they just may need less time and effort), and practice should be designed to appeal to their goals and aspirations. Repetition may be particularly useful for predictable and repeated activities (e.g., memorizing the periodic PRINCIPLE 6 Clear, explanatory, and timely feedback to students is important for learning.
EXPLANATION
Student learning can be increased when students receive regular, specific, explanatory, and timely feedback on their work. Feedback that is occasional and perfunctory (e.g., saying "good job") is neither clear nor explanatory and does not increase student motivation or understanding. Clear learning goals help to increase the effectiveness of feedback to students because the comments can be directly tied to the goals, and regular feedback prevents students from getting off track in their learning.
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The evidence to support frequent feedback specifically for gifted students is more mixed. Although regular, substantive feedback is linked to achievement and motivation for all students, gifted students may benefit from less frequent pointers or comments. It is generally preferable that when gifted students are working on problem solving and open-ended tasks, they be given opportunities to work through the problem-solving process and evaluate their progress independently rather than rely solely on a teacher's external evaluation of their work. This process can lead to greater metacognitive and reflective skills and can be enhanced through the use of peer feedback. Teachers can facilitate this process by providing feedback at key stages that is clear and timely, providing scaffolding for complex tasks.
RELEVANCE FOR TEACHERS
The feedback teachers offer can be most effective when it provides gifted students with specific information about their knowledge and performance as related to learning goals while also allowing them opportunities to develop metacognitive and reflective skills. For example:
• Feedback from teachers can be used to help gifted learners calibrate self-assessment of their work. Specifically, when teachers ask students to first reflect on the quality of their understanding or performance-before teachers give their own evaluations-learners can develop skill in self-assessment for learning.
• The timing of feedback is important for gifted learners, as it should be used to provide scaffolding for learners to complete complex tasks. Teachers should provide feedback at points during the learning process when students are in need of additional support-while allowing learners to discover and learn independently when appropriate.
• Formative feedback can be used sparingly during open-ended or problem-based learning projects. When students are encouraged to persevere through complex tasks, independently of external evaluation, they develop greater skills and self-reliance.
• Peer evaluation can be used to provide effective formative feedback for gifted students' progress. With proper instructional support and guidance, gifted students can provide quality feedback to peers, and this strategy can be used to help increase motivation, achievement, and metacognitive skills.
• The purpose of feedback can be explicitly determined by the teachers to aide in differentiating course difficulty for diverse learning abilities. For example, feedback in the form of questions could be used to increase the complexity of a task or provide scaffolding.
• The tone and targeting of feedback affects student motivation. Students tend to respond better if feedback minimizes negativity and addresses significant aspects of their work and understanding, in contrast to feedback that is negative in tone and focused excessively on details of student performance that are less relevant to the learning goals.
• For gifted learners engaged in long-term projects and goals, regular feedback at key benchmarks can be used to help students maintain motivation with evidence of incremental progress. PRINCIPLE 7 Students' self-regulation assists learning, and self-regulatory skills can be taught.
REFERENCES

EXPLANATION
Self-regulated learning (SRL) is "an active, constructive process whereby learners set goals for their learning and then monitor, regulate, and control their cognition, motivation, and behavior, guided and constrained by their goals and contextual features in the environment" (Pintrich, 2000, p. 453). Self-regulatory skills can facilitate mastery of the material to be learned. Although these skills may increase over time, they are not subject only to maturation. These skills also can be taught or enhanced, specifically through direct instruction, modeling, support, and classroom organization and structure.
Two types of learning strategies are crucial for SRL: cognitive learning strategies (e.g., rehearsal, organization, and elaboration strategies) and metacognitive learning strategies (e.g., self-assessment, goal setting, and monitoring). Especially during their first years of schooling, gifted learners often achieve at high levels without relying on such learning strategies. However, when they transition into more challenging learning settings, or when they begin to work on attaining excellence in a given talent domain, SRL becomes essential for gifted learners, too.
RELEVANCE FOR TEACHERS
Teachers can integrate the instruction and practice of SRL skills into regular classroom instruction and homework. However, to ensure that all students-regardless of their cognitive abilities-will have the opportunity to profit in equal measure from SRL interventions, teachers must attend to a number of factors. Teachers should consider the following suggestions:
• Start by introducing the individual facets of SRL during instruction. This will allow students to recognize how best-practice SRL works. Teachers can, for instance, discuss with students aspects such as (a) why it is helpful to recognize one's own strengths and weaknesses when learning and studying; (b) how accurate self-assessment can help students set appropriate goals for their own learning; (c) which learning strategies can best facilitate the achievement of set learning goals; and (d) why it is important to continuously monitor oneself during strategy implementation and, when needed, make adjustments.
• Consider the curricular and extracurricular areas in which the individual aspects of SRL can be helpful with your students.
• Keep in mind that mere discussion of the aspects of SRL will not suffice. Students will only become capable of employing specific SRL skills after they have systematically practiced using the individual SRL strategy components.
• Understand that SRL practice needs to be based on concrete, authentic content from the regular curriculum. Working within authentic educational contexts is very important for helping students recognize the usefulness of the learning strategies they are practicing during their everyday school-related learning and studying. Practicing learning strategies with students should not become isolated from actual classroom instruction.
• Guide your students-in a systematic, well-structured manner-to observe the connections between their own learning behavior and their own accomplishments. This is a sine qua non for enabling students to clearly recognize the usefulness of SRL. When designed accordingly, learning journals and daily worksheets, for example, can be very effective at opening students' eyes to their own performance improvements and the connections between their learning efforts and use of specific strategies and their achievements.
• Provide all your students with learning situations for SRL that are tailored to their respective achievement levels and, thereby, create authentic opportunities for each and every student to experience the benefits of SRL. Only when an SRL intervention succeeds in offering learning content that is appropriate for students of differing achievement levels will all students be able to realize that improving their learning behavior leads to higher achievements. For gifted students, this means that teachers must carefully craft tasks that are sufficiently challenging and engaging.
• Apply SRL strategies in as many subjects as possible. Experiencing a variety of authentic learning contexts in which students work with SRL strategies is important for transferring those strategies to as many different learning contexts as possible.
This can increase the likelihood that newly acquired SRL strategies will remain permanently in a learner's repertoire of learning and study skills. Creativity-defined as the generation of ideas that are new and useful in a particular situation-is a critical skill for students in the information-driven economy of the 21st century. Being able to identify problems, generate potential solutions, evaluate the effectiveness of those strategies, and then communicate with others about the value of the solutions are all highly relevant to educational success, workforce effectiveness, and quality of life. Creative approaches to teaching can inspire enthusiasm and joy in the learning process by increasing student engagement and modeling of real-world application of knowledge across domains. Contrary to the conventional wisdom that creativity is a stable trait (you either have it or you don't), creative thinking can be developed and nurtured in students, making it an important outcome of the learning process for students and educators.
REFERENCES
The role of creativity in relation to giftedness and gifted education is viewed variously-with some seeing creativity as a separate but related construct from giftedness; others seeing it as a component of giftedness; and still others seeing it as a subcategory of some other trait, such as intelligence, that contributes to giftedness. Care must be taken to assess creativity in a manner that is consistent with a particular perspective when creativity is used as a criterion for identifying students as gifted.
Creativity is also often viewed as an important outcome of gifted education programs, usually focusing on increasing the cognitive creative skills of identified gifted students. The focus in gifted programs, especially at the elementary school level, is typically to develop general creativity abilities; however, some evidence indicates that creativity is better developed within a specific domain such as math, science, or the arts. Any efforts to improve creativity in students must be done within an environment that promotes divergent points of view and fosters intrinsic motivation. Although training in any number of creative thinking strategies may be beneficial, gifted students are more likely to benefit from an emphasis on problem-identification abilities (i.e., adeptness at sensing and generating opportunities or challenges-previously known or novelthat require new and useful approaches) rather than working on preestablished problems.
RELEVANCE FOR TEACHERS
Educators should be aware of the role of creativity in the official and operational definitions of giftedness for a particular school context. This may be defined in state rules, district policy, or school procedures:
• Educators should recognize the consistency between stated conceptions of giftedness and creativity and the instruments used to assess these constructs, raising questions where alignment is unclear or questionable.
• Educators should familiarize themselves with processes for proctoring assessments (i.e., standardization) used to assess creativity and the interpretation of scores generated.
• Teachers need to observe student behaviors carefully and continuously to detect those students who show potential for high levels of creative productivity.
• When gifted programs have an established goal of growth in creative thinking, teachers should advocate for the inclusion of students with high creativity in those programs, even if those students may not meet other identification criteria, such as aptitude or achievement test performance.
Establishing a classroom environment conducive to creative thinking can be accomplished in a variety of ways 5 :
• Educators can allow for a wide range of student approaches to completing tasks and solving problems, as the strategies being taught may not be the only ways to answer a specific question.
• Teachers should emphasize the value of diverse perspectives as fuel for discussion, reinforcing that such perspectives are clearly valued and not penalized in the classroom.
• Teachers should downplay the use of rewards and praise for students' creative efforts, focusing instead on the intrinsic value of the creative experience to the student and the application of real-world criteria for creative products (e.g., appropriateness to the problem, novelty, usefulness).
• Teachers should avoid the tendency to see highly creative students as disruptive; instead, student enthusiasm can be channeled into solving real-world problems or taking leadership roles on certain tasks.
• Teachers themselves should model the characteristics of creative individuals in their own lives and in their teaching (e.g., taking well-considered risks, being open to new experience, persisting in the face of failure, developing tolerance for ambiguity).
The creative process is often misconstrued as being purely spontaneous or even frivolous, yet extensive research provides evidence that creativity and innovation are the result of disciplined thinking. For this reason, teachers can employ instructional strategies that can foster creativity by:
• Including prompts in assignments such as create, invent, discover, imagine, or predict and explicitly instructing students in what these prompts entail cognitively and productively.
• Exploring the professional literature for specific strategies or creative thinking skills models that can be the basis for explicitly teaching creative approaches to problem solving.
• Evaluating with students any strategies discovered for their suitability for application within an academic or artistic domain.
• Explicitly teaching methods for discovering problems that require creative solutions-including awareness of world, national, and local issues; openness to experience; a questioning attitude toward the status quo; and sensitivity to the bigger issues that might be represented by personal concerns.
• Using methods that focus on questioning, challenging prevailing beliefs, making unusual connections, envisioning radical alternatives, and critically exploring ideas and options.
• Providing opportunities for students to identify and solve authentic problems individually or in groups and to communicate their creative ideas to a wide range of audiences (e.g., peers, teachers, community members), preferably to audiences that are clearly stakeholders in the problem addressed.
• Modeling creative processes. Teachers are powerful models, and, as such, they should share with students their own creativity-including the use of multiple strategies to identify and solve problems across various aspects of their lives. This modeling can also involve examples of how creativity is not necessary in all situations, which may help students develop an improved sense of confidence in their judgment as to when it is appropriate to focus on getting one right answer and when to pursue alternative approaches.
PRINCIPLE 9 Students tend to enjoy learning and to do better when they are more intrinsically rather than extrinsically motivated to achieve.
EXPLANATION
Intrinsic motivation refers to engaging in an activity for its own sake. To be intrinsically motivated means to feel both competent and autonomous (e.g., I can do it for myself). Students who are intrinsically motivated work on tasks because they find them enjoyable. In other words, participation is its own reward and is not contingent on tangible rewards such as praise, grades, or other external factors. In contrast, students who are extrinsically motivated engage in learning tasks as a means to an end, such as to get a good grade or praise from their parents or to avoid punishment. It is not the case that intrinsic and extrinsic motivation are at opposite ends of a motivation continuum, such that having more of one means having less of the other. Instead, students engage in academic tasks for both intrinsic and extrinsic reasons (e.g., because they enjoy it and to get a good grade). Nonetheless, intrinsically motivated task engagement is not only more enjoyable, it is positively related to more enduring learning, achievement, and perceived competence and is negatively related to anxiety.
These benefits occur because students who are intrinsically motivated are more likely to approach their tasks in ways that enhance learning, such as attending more closely to instruction, organizing new information effectively, and relating it to what they already know. They also feel more self-efficacious and are not burdened by achievement anxiety. On the other hand, students who are more extrinsically motivated may be so focused on the reward (e.g., getting a high grade) that learning is superficial (e.g., the student may resort to shortcuts such as only skimming the reading for specific terms rather than absorbing the entire lesson), or they may become discouraged if the pressures are too high. Furthermore, externally motivated students tend to disengage once the external rewards are no longer provided, whereas intrinsically motivated students show more long-lived mastery of learning goals.
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Notably, however, a substantial body of experimental research studies shows that extrinsic motivation, when properly used, is very important in producing positive educational outcomes. Research also shows that students develop academic competence, especially with necessary lower level skills, when they do tasks repeatedly in carefully constructed ways so the basic skills become automatic (see Principle 5). As more basic skills become automatic, the tasks require less effort and are more enjoyable. Just as in sports, students improve their reading, writing, and mathematics skills when they do these activities repeatedly with teacher guidance and feedback, gradually progressing from less complex tasks to more difficult ones. Students' engagement in these activities often requires teacher encouragement and praise for making progress. As students develop increasing competence, the knowledge and skills that have been developed provide a foundation to support the more complex tasks, which become less effortful and more enjoyable. When students have reached this point, learning often becomes its own intrinsic reward.
Research indicates that gifted students are often more "intrinsic" in their motivation than other students, at least when it comes to academic and intellectual
What motivates students?
6 See also http://www.apa.org/education/k12/learners.aspx activities. They score higher on formal measures of intrinsic motivation for learning and academics, and they profess more enjoyment of thinking and learning. Gifted students' better performance when intrinsically motivated depends to some extent on the level of challenge involved in the work. Gifted students who are compliant may do equally well under either motivational condition on classwork that is easy for them, but when encountering appropriately challenging work, they may perform much better when intrinsically motivated. With respect to gifted students who are considered underachievers, there is evidence that some are highly intrinsically motivated to learn, but not necessarily in areas that are recognized in regular school classes. Finally, like other students, gifted students engage in tasks for both intrinsic and extrinsic reasons; with contests and competitions, in particular, some students may be intrinsically motivated to engage in competition as well as extrinsically motivated to win.
RELEVANCE FOR TEACHERS
Most general advice for engaging and increasing the intrinsic motivation of students applies to gifted students as well. However, there are some unique characteristics and needs of gifted students that require special attention. The most common barrier to intrinsic motivation for gifted students during the school day is that they are probably not working on material that is optimally challenging for them (see Principle 12). Students who are extrinsically motivated by good grades and who are generally compliant will do enough work to receive an A whether the work is too easy or not. Students who rebel against what they perceive as "busywork" may hurriedly complete too-easy work with careless errors or fail to do it at all. In both cases, the student is not developing good work habits or putting forth the level of effort required to master new content and skills. Those who have run fast-paced, challenging summer or school-year programs for gifted students know that students who have consistently received easy As often need remediation in study skills.
Another barrier to the development of intrinsic motivation is that gifted students are often praised by parents and educators for completing work quickly and easily, as well as for receiving the highest grade or winning a competition. Although it is hard to argue against praising success, that kind of praise may put gifted students at risk of valuing performance goals over mastery goals (see Principle 10). Praise for effort, for learning new, challenging material, and for mastering new skills is likely to lead to mastery goals, which are more aligned with intrinsic motivation. Asking gifted students "What did you learn?" rather than "What did you get?" can also help with the development of intrinsic motivation.
Promoting intrinsic motivation in any student requires the incorporation of practices and activities that support students' fundamental need to feel competent and autonomous. The three suggestions below apply to gifted students with some special considerations:
• When using grades, teachers might want to highlight their informational (feedback) rather than controlling (rewarding/punishing) function. With gifted students, teachers might want to provide information not just on how well the student did compared with others but also offer some choices regarding what else the student could do with the assignment that might take it to another level of challenge or identify areas in which the student has particularly shown improvement or growth.
• When using any external constraints such as deadlines, a useful strategy is for teachers to think about whether the constraints will be perceived as too controlling. Autonomy needs are more likely to be satisfied when students have choices. Allowing students to select from an array of achievement activities and to have a role in establishing rules and procedures helps to foster perceptions of autonomy. Tasks are optimally challenging when they are neither too easy nor too hard. Gifted students who are not used to being challenged by academic activities may need guidance and encouragement to choose tasks they are not sure they can accomplish quickly and easily.
• Because intrinsic motivation involves enjoying a task for its own sake, teachers might want to organize learning activities following the ideas presented for Principle 8 (on creativity) so as to introduce novelty by providing some level of surprise or incongruity and allowing for creative problem solving. Small groups can be an excellent structure for promoting creative problem solving. Flexible grouping, where students of similar abilities and/or interests are at least sometimes grouped together, is more likely to lead to intrinsic motivation. Gifted students need to be challenged and excited by the ideas of students who share their passions or who disagree with them competently and effectively.
Supporting students' intrinsic motivation to achieve does not mean that teachers should completely eliminate the use of rewards. Certain tasks in the classroom and in life, like practicing new skills, are going to be inherently uninteresting to students. It is important to teach students that some tasks, even tasks that are necessary to master, might be uninteresting at first yet require consistent, sometimes tedious, engagement for learning. This is also critical for gifted students, who may not have learned the level of hard work and practice that is required to demonstrate excellence. Once learned, new skills may become their own reward.
PRINCIPLE 10 Students persist in the face of challenging tasks and process information more deeply when they adopt mastery goals rather than performance goals.
EXPLANATION
Goals are the rationale for why students engage in particular learning activities. Researchers have identified two broad types of goals: mastery goals and performance goals. Mastery goals are oriented toward acquiring new skills or improving levels of competence or expertise. Students who hold mastery goals are generally motivated to learn new skills or achieve mastery in a content area or on a task. In contrast, students, including gifted students, who adopt performance goals are motivated to complete tasks to demonstrate they have adequate ability or to avoid difficult tasks in an effort to conceal fears of being "unmasked" as not gifted. According to this analysis, individuals can engage in achievement activities for divergent reasons: They may strive to develop competence and expertise by learning as much as they can (mastery goals), or they may strive to display their competence or expertise by trying to outperform others (performance goals). Performance goals can lead to students' avoiding challenges if they are overly concerned about how they will perform compared with other students. In typical classroom situations in which students encounter challenging materials, mastery goals are generally more useful than performance goals.
Although mastery goals may be preferred in many contexts and have been shown to lead to better outcomes for a variety of learning and motivation factors, there are some situations in which performance goals may be more useful or appropriate. For example, gifted students often participate in contests and competitions where performance is the point of the activity. They may well value the learning, mastery, and expertise that led them to the competition, but the short-term goal in that competition is a performance goal. To be able to develop their full potential, gifted students need a multifaceted motivational strategy that matches the goal to the task. Several studies show that goals related to mastering task demands (mastery motivation) and outperforming others (performance motivation) are not mutually exclusive. In the case of gifted students, performance goals can hardly be accomplished without mastery goals, because when exceptional achievement is expected, it calls for considerable interest, task engagement, effort, and deep learning of the given material. To be an exceptionally high achiever, a complex interaction between different motives and goals is needed.
There is a close relationship between mastery/performance goals and "mindset." Students who believe that intelligence is a fixed commodity (as many students who have been formally identified as "gifted" might well believe) are more likely to hold performance goals, either to demonstrate high intelligence or to hide (performance avoidance) what they believe to be an inadequate level of ability. Students who believe that intelligence is enhanced as they learn are more likely to demonstrate mastery goals.
RELEVANCE FOR TEACHERS
Teachers can organize instruction to foster mastery goals in the following ways:
• Emphasize individual effort, current progress over past performance, and improvement when evaluating student work more than relying on normative standards and comparison with others.
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• Try to avoid social comparisons. In classroom settings, student evaluations are best delivered privately to focus attention on personal growth and discourage attention to comparisons among student performance. Whereas high-achieving students often enjoy public recognition of their accomplishments, those who are struggling in a particular area or who worry about appearing "not gifted" can be discouraged by social comparisons. Also, students who routinely perform better than peers may worry about being socially stigmatized if praised in public.
• Giving praise like "perfect," "brilliant," and "amazing" that provides no specific information to the student about what was done well is best avoided because it does not promote guidance for replicating high-quality work and reflects a performance orientation.
• Encourage students to see mistakes or wrong answers as opportunities to learn rather than as sources of evaluation or evidence of inadequate ability. If teachers focus too much attention on perfect scores or make student mistakes too visible or onerous (e.g., red marks on students' papers), then students may become discouraged from attempting challenging tasks. Mistakes due to misunderstandings (rather than to lack of effort) should be discussed rather than penalized.
• Individualize the depth and pacing of instruction as much as possible. Some students finish in-class work much more quickly than others and should be encouraged to tackle appropriately challenging projects or tasks in which they have some choice. Allowing students a role in setting timelines for completing tasks and monitoring their own progress helps them focus on process (acquiring mastery) in addition to outcome (performance). If students spend most of their time on work that is easily completed, they are unlikely to develop the work ethic that is necessary to master challenges and develop expertise, and this can lead to underachievement.
• When using cooperative learning, vary the composition of student groups. Although mixed-ability groups are often recommended in the literature (typically a high achiever, a low achiever, and two average achievers), a student who is always the highest performer in a group may not get the opportunity to stretch intellectually and to master new skills. Sometimes gifted students need to work with their peers toward a common goal to develop mastery as part of a team. PRINCIPLE 11 Teachers' expectations about their students affect students' opportunities to learn, their motivation, and their learning outcomes.
EXPLANATION
Teachers tend to hold expectations about the abilities and academic achievement of their students. These beliefs shape the kinds of instruction delivered to students, the grouping practices used, the learning outcomes anticipated, and the methods used for evaluation. Most teacher expectations about individual student ability are based on students' past academic performance and, for the most part, may be an accurate representation. In some cases, however, teachers come to hold inaccurate beliefs, such as expecting less of the student than he or she can actually achieve. If faulty expectations are communicated to a student (whether verbally or nonverbally), that student may begin to perform in ways that confirm the teacher's original expectation. An inaccurate teacher expectation that creates its own reality has been labeled a self-fulfilling prophecy. When these inaccurate expectations do occur, they are more likely to be directed toward stigmatized groups (e.g., ethnic minority students, economically disadvantaged students, twice-exceptional students, gender groups), because negative beliefs or stereotypes about the intellectual abilities of these groups exist in our society.
These faulty expectations are more likely to occur in the earlier grades, at the beginning of a school year, and at times of school transitions-in other words, when the contexts in which information about prior achievement may be least available or reliable and when students may have grounds to question their abilities. Once these expectations are formed, teachers may maintain them, even in the presence of counterevidence.
Whether accurate or not, expectations influence how teachers treat students. For example, teachers appear to provide a more supportive emotional climate, clearer feedback, more attention, more instructional time, more choice, and more challenging learning opportunities overall for their high-expectancy versus low-expectancy students. Such differential treatment may increase the actual differences in achievement between high-and low-performing gifted students over time, although all gifted students do not respond equally to these inaccurate teacher expectations. Depending on their personality traits, some students will take teacher expectations as a challenge and cope with them, whereas others may show a decrease in academic performance. With training, teachers can become more accurate in identifying gifted students and in forming expectations about them. Teachers should be well acquainted with the typical behavior, preferences, and interests of the gifted students in their classes, respond to them appropriately, and avoid basing their expectations solely on the past achievements of other gifted students with whom they have worked.
RELEVANCE FOR TEACHERS
It is best for teachers to communicate high expectations to all students and maintain appropriately high standards for everyone to avoid negative self-fulfilling prophecies:
• Teachers can continually assess the reliability of the information they are using to form their expectations. A student's weak academic history should not be perceived as the absolute last word about a student (i.e., there may be mitigating factors that may have impaired the student's ability in the past but no longer apply), but rather as a working hypothesis about a student that the teacher has an opportunity to disprove. Also, race, gender, and social class are not solid bases on which to form expectations of student ability or achievement.
• Because teachers can sometimes be unaware they are treating students differently on the basis of their expectations (high-expectancy students vs. low-expectancy students), it can be helpful for teachers to do a self-check. For example, teachers can ask themselves whether (a) only high expectancy students are seated in the front of the classroom, (b) everyone is getting a chance to participate in class discussions, and (c) written feedback on assignments is comparably detailed for highand low-expectancy students. Such self-checks are also important when referring students for gifted programming.
• It is essential that teachers hold high expectations of gifted students, but having too many high expectations is not always motivating for gifted students, especially when those expectations are in areas of little interest to the student, the student has too many talents and too little time to attend fully to all of them, or teachers expect high performance in areas in which the student has more average ability. Such situations can gradually result in student discontent, a decline in her or his interests, a lack of focus on learning and mastery of learning skills, lowered responsibility for her or his own learning and learning outcomes, and weaker academic self-confidence.
• Teachers should discuss and explain the reasoning underlying their expectations with students and their parents. It is important that parents understand the positive and negative effects of their own and others' expectations on their children. Students should be provided with clear feedback when these expectations have been met. Teachers should encourage gifted students to gradually generate and self-regulate their expectations regarding their learning and academic achievements.
• When formulating and communicating high expectations to gifted students, teachers need to consider the social context. It is likely that gifted students will not want to fulfill expectations that will alienate them from their classmates and make them feel "too different."
• Teachers should note that their high expectations toward gifted students are typically appropriate; however, they must also be able to respond appropriately by providing constructive feedback when gifted students perform poorly and/or fail to satisfy teachers' high expectations. Even the most exceptional individuals occasionally struggle or fail, so it is essential for teachers to be flexible and able to adapt expectations to specific situations.
• Along with having high expectations, teachers will have to guide gifted students in how to meet expectations. High expectations require extraordinary efforts from gifted learners and can be fulfilled with appropriately challenging activities and support.
• Probably the best antidote to negative expectancy effects is to never give up on a student. PRINCIPLE 12 Setting goals that are short-term (proximal), specific, and moderately challenging enhances motivation more than establishing goals that are longterm (distal), general, and overly challenging.
EXPLANATION
Goal setting is the process by which a person establishes a standard of performance (e.g., "I want to learn 10 new words every day"; "I want to graduate from high school in 4 years"). This process is important for motivation because students with a goal and adequate self-efficacy are likely to engage in activities that lead to attainment of that goal. Self-efficacy is also increased as students monitor the progress they are making toward their goals, especially when they are acquiring new skills in the process.
Three properties of goal setting are important for motivation. First, short-term or proximal goals are more motivating than long-term or distal goals because it is easier to judge progress toward proximal goals. Developmentally, at least until middle adolescence, students tend to be less skilled at thinking concretely about the distant future. Second, specific goals (e.g., "I will finish 20 additional facts today with 100% accuracy) are preferable to more general goals (e.g., "I will try to do my best"), because they are easier to quantify and monitor. Third, moderately difficult goals rather than very hard or very easy goals are the most likely to motivate students because moderately difficult goals typically will be perceived as challenging but attainable.
Gifted students, however, may set serious long-term or distal goals, particularly within a domain of talent (e.g., "I want to be a professional musician") and may develop the capacity to think concretely about the distant future at an earlier age than typical peers. Thus, gifted students may be able to participate in long-term goal setting in congruence with earlier transitions to developing the capacity for abstract thought. Additionally, among gifted students, high levels of intrinsic motivation and/or academic talent may allow for setting difficult goals and achieving them. These need to be supported by parents and teachers, as some areas of giftedness will require longterm planning and support.
RELEVANCE FOR TEACHERS
Research has documented the benefits of proximal, specific, and moderately challenging goals on achievement outcomes, but gifted students may have the capacity for setting long-term goals, and their higher levels of intrinsic motivation and/or academic talent may allow for setting difficult goals. Students need to be provided with many opportunities to set short-term, specific, and moderately difficult goals in their classroom work:
• Keeping a written record of goal progress that is regularly checked by both the student and the teacher is especially desirable.
• As students become proficient at setting moderately challenging proximal goals, they will learn to become intermediate risk takers (not aspiring too low or too high), which is one of the most important characteristics of achievement-oriented individuals.
• Differentiation in the classroom can be applied to goal-setting conversations and activities. If gifted students are able to focus on, and grasp, longer term goals than their peers, teachers can meet their needs through differentiating goal-setting concepts and encouraging higher level executive functioning techniques.
• Specific feedback can help make students' goals more effective. Teachers should provide regular feedback to students during the goal-setting process so they are able to modify their efforts and their goals. Feedback also helps keep students on target and aware of time constraints (see Principle 6).
PRINCIPLE 13
Learning is situated within multiple social contexts.
EXPLANATION
Gifted students are a part of families, peer groups, and classrooms that are situated in larger social contexts of schools, neighborhoods, cultural groups, communities, and society. All of these contexts are influenced by culture, including shared language, beliefs, values, and behavioral norms. Furthermore, these layers of context interact with each other (e.g., schools and families).
Research points to the complexity of interactions among learner characteristics and elements of the social environment, and explanations for differences in performance are shifting away from a focus on the learner alone to a focus on the learner in interaction with social and cultural contexts.
It is useful to conceptualize a talent development framework that is embedded within multiple social contexts when considering how gifted students grow and develop their potential into high achievement within a domain. The locus of control for learning in a talent development framework becomes larger than the classroom; it becomes a learning community. Each social context may support or impede a gifted student's precocities. For example, the classroom is just one social context in which learning takes place. Teachers and administrators experience external accountability pressures, such as federal and state mandates, and in many cases these mandates take precedence over what, how much, and when learning occurs in the classroom. Therefore, appreciating the potential influence of each social context on gifted learners can enhance the overall effectiveness of learning.
An ecological theory of talent development for gifted education contends that children exist within a series of settings or contexts-in their families, neighborhoods, schools, supplemental programs, or society.
Further, even though contexts vary, aspects of each influence the child's development, from more proximal influences such as family to more distal influences, such as society. A focus on emergent talent and socially constructed learning offers more opportunity, particularly for low-income and culturally diverse gifted learners, because it allows learning to occur across contexts-home school, and community.
From an educational perspective, low-income high-ability students may often attend schools that do not offer appropriate and frequent intellectual stimulation necessary to encourage talent development. Moreover, because most programs and services for gifted children do not begin before third grade, these students may lose ground in the early years, making early intervention critical.
Research has also shown that psychosocial skills, such as persistence, effort, and self-confidence, are malleable. The deliberate cultivation of psychosocial skills supports high achievement in a domain and is critical to student learning. Psychosocial variables are determining influences in the successful development of talent in a domain. In a comprehensive review of the literature on the social and emotional development of gifted learners, researchers concluded that social-emotional problems that occur in gifted learners usually reflect an interaction between a learner's characteristics and ill-fitting educational contexts that are perceived or experienced by learners as at odds with their needs.
Grouping gifted children is one of the foundations of exemplary gifted education practice, provides access to a peer group, and eases the delivery of appropriately differentiated curriculum to learners with similar educational needs. To meet the academic and social-emotional learning needs of gifted learners, the following should be provided to gifted students at every stage of development: learning situated within multiple social conWhy are social context, interpersonal relationships, and emotional well-being important to student learning?
texts; differentiated educational experiences, including forms of grouping; adjustments in the level, depth, and pacing of curriculum; and outside-of-school programs.
RELEVANCE FOR TEACHERS
• The more teachers know about the cultural backgrounds of students and how differences in values, beliefs, language, and behavioral expectations can influence student behavior, including interpersonal dynamics, the better they will be able to facilitate effective teaching-learning interactions in their classrooms. For example, for students whose culture is more collectivist than individualistic, teachers can enhance learning experiences through more frequent use of cooperative learning activities.
• Teachers should seek out talent development opportunities for gifted students in and outside of schools. Exposure to local experts in a field can provide a mechanism for mentorships, early exposure to some fields, a model for building expertise, and a learning system that is inclusive of multiple social contexts.
• Teachers and administrators should informally (or formally) assess the social context of their school. For example, do gifted students perceive the school to be competitive, nurturing, anti-intellectual, inclusive of diversity of learning, and so forth? To what degree is the curriculum, instruction, and assessment provided matched to the student? Are there misconceptions about placement of gifted students? Are there policies or practices in place to discourage the advancement of a talent development framework, particularly for low-income, high-ability students?
• Teachers can relate curriculum and instruction to students' cultural backgrounds (e.g., through incorporating local history into social studies lessons or gearing science toward local health problems). Given potential variations in cultural experiences, it is critical that teachers facilitate a "classroom culture" that ensures shared meanings, values, beliefs, and behavioral expectations and provides a safe and secure environment for all students. The use of advanced curriculum in core areas of learning at an accelerated rate has been well documented and should be the foundation of any learning for gifted students.
• From a sociocultural perspective, teachers should support students' transfer of their competence to the class and school context in order to capitalize on students' cultural strengths and should encourage them to share their strengths with others. This helps facilitate the transfer from home to school contexts.
• Using a talent development framework implies that at every stage of development, explicit opportunities need to be provided by the school, community, home, region, and so forth, and that the learner engages, takes advantage of, and is committed to those relevant opportunities.
• Decisions about curricular approaches and their implications for classrooms need to be made with a sense of what works for the learner in relevant talent domains, embedded within multiple, interconnected social contexts. This will increase the likelihood of academic performance and help mitigate potential social-emotional issues that may occur between a learner's characteristics and ill-fitting educational contexts.
• American classrooms are becoming increasingly diverse and our world is becoming increasingly interdependent. Having an awareness of one's own cultural identity and the ability to understand and build upon the varying cultural norms in the classroom, community, and society informs and expands the classroom. Cultural competence is a key factor in enabling teachers to be effective with students from cultures other than their own.
• Effective programs and services for gifted students at multiple stages of development have been documented in the literature. 7 Schools could replicate all or parts of these programs within their own context rather than try to reinvent the wheel.
• Establishing connections with families and local communities can enhance understanding of students' cultural experiences and facilitate shared understandings about learning. Family involve-Why are social context, interpersonal relationships, and emotional well-being important to student learning? ment facilitates student learning, so creating opportunities for family and community involvement in the work of the classroom is vital.
• Seeking opportunities to participate at the local community (e.g., attending local cultural events) can help connect the relevance of learning to students' everyday lives and enhance teachers' understanding of the cultural background and experiences of their students. 
2011.649641
PRINCIPLE 14 Interpersonal relationships and interpersonal communication are critical to both the teaching-learning process and the social development of students.
EXPLANATION
The teaching-learning process in preK-12 classrooms is inherently interpersonal, encompassing both teacher-student and peer connections. These relationships are critical not only to an effective teaching-learning process but also to establishing successful peer and adult relationships and facilitating the healthy social-emotional development of students. Given the social nature of classrooms, these contexts provide a critical context for teaching social skills such as communication, respect for others, and establishing and maintaining healthy relationships. Developing successful relationships with peers and adults is highly dependent on one's ability to communicate thoughts and feelings through verbal and nonverbal behavior.
Social comparisons can inhibit the development of interpersonal relations. When students are frequently outperformed by a gifted peer, they may feel negatively about their own abilities and avoid interacting with him or her. Students with exceptional abilities who often perform better than peers may become concerned about being the target of such upward comparisons. Strategies to avoid stigmatization as a gifted student may be positive (e.g., helping peers, engaging in extracurricular activities) or negative (e.g., denying one's exceptional abilities, intentionally underachieving). Peer tutoring offers the potential to encourage positive interpersonal relations but can be detrimental if the tutee is humiliated by the process or if the tutor feels exploited by it.
The social status of academically oriented students tends to be low in secondary schools, at least in the United States, discouraging identification as a high achiever. Feeling unappreciated, misunderstood, or taken advantage of may lead gifted students to prefer working alone over working with peers. The ability to communicate may come easily to verbally gifted students, but research suggests they may be more vulnerable to peer rejection, perhaps because their cognitive differences are readily apparent through their speech. Teachers who create a classroom norm of appreciation for all forms of diversity, including linguistic and cognitive diversity, with an emphasis on cooperation over competitiveness, will foster interpersonal relationships among all students, including their gifted students.
RELEVANCE FOR TEACHERS
Given the interpersonal nature of preK-12 teaching and learning, teachers can attend to the relational aspects of the classroom:
• A safe and secure environment, both physical and social, and shared classroom culture (e.g., ensuring that everyone in the classroom is clear about relevant vocabulary, values, and norms) provide the foundation for healthy teacher-student and peer relationships.
• Emotionally supportive teachers who ensure appropriately rigorous lessons for all students set the stage for the development of positive interpersonal relationships.
• Social comparisons can be minimized by strategically emphasizing cooperative learning activities to decrease attention to differences of ability among students. When competitive learning activities are used, they can be focused on self-improvement or team efforts rather than on winning or on winner take all.
• Teachers should avoid referring to the academic hierarchy in a class, as this creates a negative environment for interpersonal relations. Holding gifted students up as examples for peers makes them the target of upward comparisons.
• Teachers can help gifted students fit in with peers by encouraging positive social strategies that do not result in lowered achievement.
• Group work should be carefully monitored to ensure all members are contributing appropriately.
• Peer tutoring should be offered as a voluntary activity for students who express a desire to help or be helped.
• Teachers can provide clear behavioral expectations related to social interactions (e.g., respect for others, use of clear communication, nonviolent conflict resolution) and provide opportunities for all students to experience successful social exchanges.
• Not only can teachers establish cooperative and supportive classroom norms, but it is also critical that teachers set clear injunctions against bullying in any form.
• Opportunities to learn effective social skills should include planned instruction and opportunities for practice and feedback. Critical social skills include cooperation/collaboration, perspective taking and seeking, respect for others' views, providing constructive feedback, interpersonal problem solving, and conflict resolution.
• Teachers have a responsibility to ensure that a positive social climate is maintained, student conflicts are resolved peacefully, and early intervention takes place should bullying occur.
One of the foundational skills for the more complex interactions described above is the development of clear and thoughtful communication. Effective student communication requires teaching and practice of component skills. Teachers may incorporate lessons in communication basics as part of the routine curriculum. For example, they might incorporate specific skills into a lesson (such as how to ask relevant questions) and provide opportunities to apply those skills, such as during cooperative learning. In addition, teachers can:
• Prompt students to:
• elaborate on their responses,
• engage in respectful give and take with other students during discussions,
• seek clarification from others,
• listen carefully to others, and
• read nonverbal cues.
• Provide opportunities for students to practice communication in both academic and social contexts.
• Foster the ability of verbally gifted students to recognize and reflect others' speech patterns in varied social contexts.
• Provide feedback to enhance skill development.
Furthermore, teachers can model effective verbal and nonverbal communication by using active listening, matching facial expression with verbal messages, using questions effectively, providing elaboration in response to student questions, and seeking student perspectives.
PRINCIPLE 15 Emotional well-being influences educational performance, learning, and development.
EXPLANATION
Emotional well-being is integral to successful, everyday functioning in the classroom and influences academic performance and learning. It is also important to interpersonal relationships, social development, and overall mental health. The components of emotional well-being include sense of self (self-concept, self-esteem), a sense of control over oneself and one's environment (self-efficacy, locus of control), general feelings of well-being (happiness, contentment, calm), and capacity for responding in healthy ways to everyday stresses (coping skills). Being emotionally healthy depends on understanding, expressing, and regulating or controlling one's own emotions, as well as perceiving and understanding others' emotions (empathy). Understanding others' emotions is influenced by how students perceive external expectations and acceptance on the part of significant others in their classroom, family, peer group, community, and societal environment (see Principles 13 and 14).
Gifted children experience the same social and emotional needs as other children, but they also face some unique psychological issues. As a group, they are generally well-adjusted, but they sometimes require support or intervention to help them cope with peer relations, uneven development, perfectionism, or challenges to self-esteem. They generally have good academic self-concepts but may struggle, especially when placed in classrooms that are competitive or have either a great deal or too little challenge. Overall, gifted children tend to be more similar socially and emotionally to older children than to same-age peers because psychosocial maturity is tied more closely to mental age than to chronological age. Therefore, for many gifted students, though not all, some form of academic acceleration can provide a better fit for social and cognitive match with peers.
Research suggests that adults are often not aware of gifted students' psychological distress nor of the factors that contribute to their burdens because the students tend to maintain high achievement even when distressed. College admission processes, high-stakes assessments, difficult courses, transitions, and complex projects are typical sources of tension for these students. They may be gifted in many areas and exhibit strong interest across multiple domains, which can contribute to overcommitment.
Approximately 20-30% of gifted students have self-critical, evaluative concerns that cause them anxiety. Twice-exceptional children in particular often have more emotional difficulties in school due to frustrations arising from extreme differences in their abilities. Similarly, gifted children with the highest abilities may struggle with social self-esteem, loneliness, and isolation despite their exceptional ability, due to the great differences between their own interests and abilities and those of their age mates, especially in situations where services are not available or provided.
RELEVANCE FOR TEACHERS
Gifted students' emotional well-being influences the quality of their participation in the teaching-learning process. It can affect their interpersonal relationships, the effectiveness of their communication, their motivation, and their engagement. The teacher is key to establishing a classroom climate in which all students are accepted, valued, and respected; have opportunities to achieve at a level of challenge appropriate to their abilities; and have opportunities for positive social relationships with adults and peers. Teachers can help facilitate gifted students' emotional well-being in the following ways:
• Remember that as a group, gifted children are generally well-adjusted, but they sometimes require support or intervention to help them cope with peer relations, uneven development, perfectionism, or challenges to self-esteem.
• Acknowledge that all gifted children do not have the same emotional needs. The emotional needs of twice-exceptional children in particular are likely to be more pronounced.
• Remember that grades and achievement behavior are not reliable indicators of gifted students' stress levels or coping, as they are often able to maintain high achievement even in the face of considerable psychological distress
• Occasionally inquire about students' feelings and how they are managing higher stress periods in the academic year.
• Help gifted children who struggle with overly critical, self-evaluative concerns to reframe their expectations.
• Monitor students who are achieving at very high levels in multiple domains. These students may feel overextended, pressured, and burdened by the heavy expectations from themselves and adults.
• Explicitly teach emotion regulation strategies such as "stop and think before acting," diaphragmatic breathing, and progressive relaxation. Incorporating these strategies into daily classroom routines and reminding students to use them when faced with higher stress situations can go a long way to helping them internalize these tools.
• Explicitly teach students mental skills training to help them manage focus, anxiety, challenge, and stress.
• Monitor the level of challenge in the curriculum so that the most capable students are not bored with work that is too easy.
• Be careful about encouraging ultra-competitive attitudes or classrooms. These can add to students' stress and unhappiness.
• Model emotional understanding of others, such as empathy and compassion.
• Provide a menu of interventions and supports to develop emotional health.
• Do not enable students to avoid circumstances that cause them stress, but gently move them to approach their fears while using the coping strategies they have been taught.
• Emphasize the value of seeking positive emotional experiences in response to stressors, especially humor.
• Accept the strong empirical evidence that one of the most effective school-based interventions for meeting the needs of gifted children is academic acceleration. This can take many forms, including grade skipping, early entrance to college, and various forms of subject acceleration.
PRINCIPLE 16
Expectations for classroom conduct and social interaction are learned and can be taught using proven principles of behavior and effective classroom instruction.
EXPLANATION
Students' ability to learn is as much affected by their interpersonal and intrapersonal behavior as it is by their academic skills. Student behavior that does not conform to classroom rules or teacher expectations cannot simply be regarded as a distraction to be eliminated before instruction can take place. Rather, behaviors conducive to learning and appropriate social interaction are best taught at the beginning of the academic year and reinforced throughout the year. These behaviors can be taught using proven behavioral principles. For students exhibiting more serious or consistent problem behaviors, understanding the context and function of the behavior is a key element in teaching appropriate replacement behaviors.
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Gifted students can be advanced in different academic areas, but like nongifted students, they may demonstrate challenging behaviors within classrooms and often for similar reasons. Some issues unique to gifted children that may affect their classroom behavior include being academically gifted but experiencing social-emotional difficulties, being twice-exceptional with learning or behavior disabilities, being culturally or linguistically different, being creative beyond the conventional learning process, or being bored in classrooms lacking challenge and inspiration. Educators need to be aware of students' unique backgrounds, their ability levels, and their individual strengths and weaknesses. Teachers are expected to implement specific classroom management strategies and differentiated instructions so as to provide gifted students with a favorable learning environment and suitable subject matter.
RELEVANCE FOR TEACHERS
A common assumption is that instruction is only intended for those who are "ready to learn" and that the learning environment will be improved if those who disrupt or distract from it are removed.
• Regular classroom teachers need to be aware that there are gifted students in the regular classroom, and it is the teachers' responsibility to create a challenging and yet safe and encouraging learning environment appropriate to gifted students' development.
• The classroom behavior and social interaction of gifted students can be similar to those of regular students, and it is important for educators to establish clear expectations and rules at the beginning of the school year. A range of behavioral principles, including praise for appropriate behavior, differential reinforcement (desired behaviors or responses are reinforced and inappropriate behaviors or responses are ignored), correction, and planned consequences can be used to consistently teach and remind students of their expectations.
• One critical element of an effective classroom is appropriate implementation of differentiated and accelerated instruction. Differentiation with a variety of strategies will not only provide gifted students sufficient learning opportunities but also reduce potential behavioral problems within the classroom that may occur due to boredom, limited learning, or lack of stimulation. Gifted students often possess an intense desire to learn about their How can the classroom best be managed?
own interests, and the teaching content, process, and product need to consider differentiated and accelerated strategies to meet their special needs.
• To recruit and retain culturally different students in gifted education, all classrooms need to be culturally responsive to students from diverse backgrounds. Classroom environment can have powerful impact on gifted students, influencing their motivation, engagement, and sense of belonging. Gifted minority students will feel valued and welcomed in culturally responsive classrooms and school environments and will display resilience when challenged by outside factors.
• Gifted students may exhibit antisocial behavior, withdraw from classroom interaction, or underachieve in classrooms that are not differentiated properly or when the instructional pace is not accelerated to match their learning rate. It is important for adults not to assume these behaviors are associated with giftedness. Rather, they may result from mismatched environments. Using appropriate differentiation strategies in teaching can provide gifted students with more desirable learning opportunities, resulting in better classroom behavior and more positive learning outcomes.
PRINCIPLE 17 Effective classroom management is based on (a) setting and communicating high expectations, (b) consistently nurturing positive relationships, and (c) providing a high level of student support.
EXPLANATION
At both the classroom and school level, the development of an effective learning climate is based in both structure and support. Many schools and teachers are facing more diverse groups of students who may need not only academic support but also social-emotional and psychological support from teachers and school communities. In terms of structure, students need to have a clear understanding of the behavioral rules and expectations of the classroom; these expectations must be communicated directly and frequently and must be consistently enforced. Yet we also know that support is essential. To be both effective and culturally responsive, teachers can develop and maintain strong, positive relationships with their students by consis-tently communicating that they are firmly committed to supporting all of their students in meeting those high academic and behavioral expectations.
RELEVANCE FOR TEACHERS
Students profit from a predictable structure and high expectations for both academic achievement and classroom behavior. For example:
• Gifted students benefit from high expectations, predicable classroom schedules, clear guidance, consistently enforced rules, and well-organized procedures for learning activities. Such rules and procedures can be taught and retaught so that students understand clearly what the desired and undesired behaviors are and what they are expected to do. Teachers' consistent implementation of these rules and their timely, specific communication of feedback are also vital in helping gifted students experience meaningful classroom learning.
• The most effective teachers, schools, and programs also emphasize the development of supportive and nurturing relationships with students (see Principle 15). Teachers need to create a safe and optimal learning environment with positive teacher-student and peer relationships. Such a learning environment can provide gifted students with opportunities to take risks and challenge themselves, helping them achieve at a high level and fulfill their potential.
• Teachers need to focus more on positive rather than negative behaviors of students, maintaining a high ratio of positive statements, and to build mutual trust respect between student and teacher. Clear indications of expectations for student cooperation and the use of positive verbal and nonverbal communication can also help increase students' sense of responsibility, as well as their independence and self-discipline.
• Effective classroom management also needs high levels of support for students, including academic as well as social-emotional and psychological support. Research indicates that there is a positive correlation between poor social-emotional development and scholastic underachievement in gifted students. Promoting students' academic achievements as well as supporting their social-emotional needs will help promote gifted students' well-being.
• Teachers' professional knowledge and advanced preparations, as well as their understanding of individual differences and students' individual needs, are critical in working with gifted students. Teachers' encouragement of peer acceptance and their awareness of gifted students' potential social and emotional vulnerabilities can help prevent behavioral problems and underachievement and maintain a positive classroom environment for gifted students.
• Teachers should create classroom environments that value responsibility and collaboration. Support from teachers, schools, parents, and the community can better serve the needs of the gifted by stimulating their interests, passions, and motivation for learning and achieving.
PRINCIPLE 18 Formative and summative assessments are both important and useful but require different approaches and interpretations.
EXPLANATION
Formative assessments provide information about gifted students that is useful in making decisions about curriculum, instructional strategies, grouping, and acceleration. Summative assessments are useful in evaluating gifted students' learning progress, the effectiveness of curricular and instructional practices, and the overall educational program.
Because learning experiences should be matched to the strengths and needs of gifted students, formative assessments that take place prior to instruction are used to determine readiness levels and to eliminate the need for students to repeat material that has already been learned, allowing them to pursue advanced content and individual interests. Formative assessments that take place during instruction enhance learning progress by producing data that can provide the teacher with information about each student's gaps in knowledge and skills, interests and strengths, need for personalized pacing, and placement in a like-performing group. Summative assessments measure learning at a particular point, usually at the end of a unit of study, semester, or academic year and by design provide limited opportunities to influence current learning activities. Nevertheless, they are useful in evaluating the effects of curricular and instructional practices on learner progress.
The approach used to collect information is likely to differ between the two types of assessment as well, given their different purposes. Formative assessments used to enhance gifted learners' progress are more likely to focus on big ideas or concepts, problem solving, critical and creative thinking, and above-level content so that students are able to show the extent of what they know and do not know. To assess more complex concepts and higher level thinking, performance-based or authentic tasks are often used, involving projects, demonstrations, debates, scenario-based problem solving, and other types of open-ended tasks. Optimally, the teacher and the student collaborate and use specific assessment criteria to determine progress.
Summative assessments, the purpose of which is to help teachers evaluate student progress and program effectiveness, may include end-of-semester exams, auditions, product exhibits, a portfolio review, benchmark tests, and criterion-or norm-referenced, standardized state tests, which can be used to yield an overall score or performance-level designation for the school.
Both formative and summative assessments can be developed by teachers or those outside of the classroom-for example, by a testing company on behalf of a state agency. In general, however, formative assessments are more likely to be developed by teachers, and large-scale, high-stakes assessments are more likely to be developed by an external organization. Overall, the goal of both types of assessments is fundamentally the same-to produce valid, fair, useful, and reliable sources of information.
RELEVANCE FOR TEACHERS
Using formative assessments can result in important increases in student learning when teachers:
• Clearly communicate and involve gifted students in the purposes of each lesson and in assessing the quality of their own learning.
How to assess student progress?
• Use lessons and other classroom experiences to monitor and collect evidence on gifted students' learning.
• Use this evidence to help understand what gifted students know and adjust plans, enriching and accelerating learning as appropriate.
Teachers can improve the effectiveness of formative assessments when they:
• Align the assessments with appropriate learning goals for gifted students.
• Use authentic, above-level, and differentiated assessments to identify what gifted and advanced students know and don't know.
• Develop long-and short-range goals based on multiple types of assessments that consider each gifted student's abilities, achievement levels, needs, and interests.
• Engage gifted students in determining whether they have met these goals.
• Use formative assessment continually to adjust curriculum and pace instruction based on the learning capabilities of gifted and advanced students.
Teachers can make better use of both formative and summative assessments when they understand basic concepts related to educational measurement. They need to use this knowledge to differentiate assessments and interpret results to guide educational decisions. Teachers can also use assessment data to evaluate their own instruction to consider whether each student is making adequate progress according to their abilities and needs.
PRINCIPLE 19 Students' skills, knowledge, and abilities are best measured with assessment processes grounded in psychological science with well-defined standards for quality and fairness.
EXPLANATION
PreK-12 teachers and leaders are working in an era in which assessments are a constant topic of discussion and debate. It is important to remember, however, that there are clear standards for judging the quality of assessments of any type. This is true of both formative and summative assessment (see the Standards for Educational and Psychological Testing, AERA, APA, & NCME, 2014) . Assessments that are both reliable and valid help test score users make appropriate inferences about students' knowledge, skills, and abilities.
The validity of an assessment can be thought of in relation to four essential questions:
• How much of what you want to measure is actually being measured?
• How much of what you did not intend to measure is actually being measured?
• What are the intended and unintended consequences of the assessment?
• What evidence do you have to support your answers to the first three questions?
The validity of an assessment tool is not simply a number. It is a body of evidence, built over time and across a variety of situations, about the inferences that can be drawn from test data. Such evidence is gathered by examining the content of the test and the content's representation of the area (e.g., math achievement) being measured and by examining how the test scores relate (or not) to other measures. For example, test users need to be able to make inferences from a test score that accurately reflect student learning in mathematics and not other factors.
Fairness is also a component of validity. Valid assessment requires saying clearly what an assessment is and is not supposed to measure and requires evidence of this for all test takers. Tests that show real, relevant differences are fair; tests that show differences that are unrelated to the purpose of the test are not.
Reliability of an assessment is another key factor. An assessment's scores are considered reliable when they are free from random measurement error and are consistent from one testing occasion to another. Scores should not be affected by chance factors associated with, for example, student motivation or interest as it relates to a given set of test questions, variations in testing conditions, or other things that are not part of what test users intend to measure.
In a gifted education setting, evidence about an assessment's validity is particularly noteworthy because of the consequences associated with an assessment's outcome (e.g., consideration of ethical and equity issues involved with the labeling of children as "gifted" or "not gifted" and the educational and social opportunities afforded because of the label). Consequently, a test user would want sufficient evidence of an assessment's validity in order to use the assessment for gifted programming. Furthermore, in the identification process, because there is little agreement on a unifying definition of giftedness and because giftedness is affected by previous educational opportunity and context, it is imperative that test users base their judgments regarding the validity of an assessment on the degree to which it matches explicit and detailed criteria that define "gifted" for a particular context, content area, group of learners, and stage of development.
RELEVANCE FOR TEACHERS
The assessment of student learning is strongly influenced by a teacher's understanding and interpretation of assessment results and the action taken as a result. Whenever teachers give an assessment for classroom purposes, it is best to consider its strengths and limitations with respect to what they hope it will tell them about their students' learning. Teachers can apply strategies to improve the reliability of their assessments and be cognizant of why some assessments will be more reliable than others. Ways in which teachers can improve the quality of the assessments they use in their classrooms include:
• Being mindful that assessments should be used for the specific purpose for which were developed.
• Carefully aligning assessments with what is taught, which can be done through mapping an assessment's coverage in comparison to instructional time or emphases as represented in lesson plans.
• Using a sufficient number of questions overall and a variety of question types (e.g., multiple-choice and constructed response) that allow for the full range of student responses and mastery beyond grade level.
• Using item analysis to minimize bias. For example, teachers can easily check the relative difficulty of questions (i.e., too hard or too easy) in general to ensure there is not a ceiling for gifted learners and also with regard to student subpopulations (e.g., native speakers compared with English language learners).
PRINCIPLE 20 Making sense of assessment data depends on clear, appropriate, and fair interpretation.
EXPLANATION
The meaning of assessment outcomes depends upon clear, appropriate, and fair interpretation. Scores from any assessment should generally be used only for the specific purposes for which the assessments were designed. For example, tests that are intended to rank order students for a competition may be valid, fair, and useful for that purpose but would likely be misleading for determining the strengths and weaknesses of each individual student's mastery of material in a particular subject-matter area.
In a gifted education setting, assessment data generally result from four different sources: (a) data from identification processes and procedures; (b) data from accountability systems (e.g., state, program); (c) data from gifted program evaluations; and/or (d) data from classroom settings. It is important to consider the potential pitfalls of each. For example, data from identification processes and state accountability systems are typically limited in their usefulness in planning the curriculum for gifted learners because of ceiling effects, the lack of content specificity in the case of identification data, or the challenges associated with accurately assessing cultural and linguistically diverse gifted students. Data obtained from classroom assessments may be more directly tied to curriculum and instructional planning but are in general limited because the assessments have not been constructed with the same level of quality control as external assessments (e.g., state assessments). However, regardless of the source, appropriate and fair interpretations of data require a full understanding of how different factors (e.g., educational or personal backgrounds) influence the nature of an assessment and student outcomes and thus, potentially, interpretations.
Within the field of gifted education, many are beginning to use secondary data analysis from large-scale longitudinal data sets collected by governmental and other agencies (e.g., Add Health data collected by the National Institute of Child Health and Human Development) to understand relationships among a variety of variables that involve gifted students. For example, the Add Health dataset has been used to explore protective factors against depression in adolescent gifted students, where gifted was defined by the top 5% of scores on the Add Health Picture Vocabulary Test.
It is important to realize that care must be taken when interpreting results from these types of analyses, as in the vast majority of instances, gifted is often defined by proxies within the data sets rather than direct measures of giftedness (e.g., combining multiple variables to create a proxy for gifted or some other variable [s] serving as surrogates for giftedness, such as grade point average).
RELEVANCE FOR TEACHERS
Advances in cognitive psychology have deepened our understanding of how students learn. Consequently, our assessment modalities (the ways we assess students) have broadened how we acquire evidence about students' developing knowledge. Regardless of where the data originate, it is important to understand that data interpretation is not an end but rather a means to improve decisions about instructional methods (or programs). To provide appropriate and fair interpretations of student data, teachers must recognize that all assessments contain error (i.e., are imprecise) and thus provide incomplete evidence about student performance; therefore, assessments should be combined with other sources of evidence for making important decisions. Furthermore, when working with gifted students, teachers should use assessments that allow for the full range of content-area knowledge and skills to be demonstrated so that appropriate instructional decisions can be made on the basis of accurate interpretations.
The consequences of one's interpretations must also be considered in light of the purpose of an assessment. There might be positive (or negative) social consequences for students identified and labeled as gifted. For example, the Pygmalion effect and the idea of self-fulfilling prophecy are two common concepts that can result from academic labeling and can encourage students to live up to the label(s) they are given. In addition, teachers may develop expectations about their students based on firsthand or even secondhand knowledge that can cause their expectations to become a reality (see Principle 11). Regardless, considering the implications of interpretations (i.e., false positives and false negatives) is important because of the potential social consequences (e.g., identity issues) for learners.
